INTRODUCTION

Background, Objectives, and Study Area
New mobility services are an integral part of current transport planning policies in many countries as well as in Germany. Such services present a high potential for reducing car use and for fostering multi-modal travel behavior accompanied by various positive side effects such as reduced Greenhouse Gas (GHG) emissions, lower noise levels, improved air quality, and less space consumption for the motorized modes. In-depth knowledge about users and their utilization of these new mobility services is necessary for purposefully integrating these services into the overall transport systems. The Free and Hanseatic City of Hamburg aimed to assess these questions based on a scientific evaluation of the car2go carsharing service at its commencement in April 2011.
. The pre-post-measurement approach presented in this paper provides a better understanding of the development of such a system in a metropolitan area, gathering data from the launch in 2011 until 2016. The following topics were addressed in the pre-and post-measurement surveys: (1) user characteristics (Who are the users of car2go?), (2) motivations for registration and preferences, and (3) travel behavior patterns. The postmeasurement survey included additional items about different aspects of the actual usage of the car2go service. Figure 1 shows the study area (HVV area) within the metropolitan region of Hamburg and the spatial distribution of car2go customer home locations. The red framed grids describe the spatial boundaries of the Hamburg borrows. The different colors provide information about the spatial distribution of customers with registration status in July 2015. Accordingly, most car2go customers are located within the city boundaries which have the highest numbers in the inner-city borrows. Figure 1 impressively shows that customers are distributed across the entire HVV region.
The remainder of this contribution is organized as follows: First, with a specific focus on German cities, an overview of the research focused on free-floating carsharing (FFCS) and framework conditions in metropolitan areas is provided. Then the second section outlines the survey design, data preparation, and the analytical approach. Lastly, the pre-/postmeasurements for car2go-users are presented and findings for car2go users are compared to the general population. Finally, the results are discussed, evaluated, and compared to the existing literature.
Fig. 1 -Study Area and Distribution of Car2go Customers (Reference: Registration Status July 2015)
Since the turn of the millennium, an extensive amount of research has focused on CS. Ferrero et al. (2018) give a comprehensive overview about the literature on CS dated from 2001 until 2016 (137 paper reviewed) in which they identify trends and research perspectives and give a holistic vision of the topic. Among many other CS impacts, literature reviewed by Ferrero et al. frequently suggests that CS reduces car ownership and car use, CS users behave more multimodal, and CS fleets are cleaner, showing less usage of emissions. Habibi et al. (2017) had access to FFCS-vehicle availability data (different providers, provider web and smartphone applications) with about 27 million trips in 22 cities in Europe and North America for comparing usage patterns and examining whether similar trends exist. They show that Hamburg has one of the highest FFCS utilization levels (see Table 1 ). In Hamburg, average duration of a FFCS trip is about 30.2 (standard derivation SD = 3.8) minutes, with an average trip distance of 4.0 (SD = 0.2) kilometers. Each car is used for 5.5 (SD = 1.2) trips per day and vehicles have a utilization rate of 11.7% (SD = 2.7). Hermann et al. (2014) use real time data from car2go in Hamburg for investigating relocation strategies (operator-and user-based strategies). They conclude that availability of cars is obviously crucial for client acceptance. Interestingly, users are open for smart relocation strategies. Moreover, they also surveyed 96 participants in Hamburg (convenience sample, addressed via carsharing forums), mostly between 20 and 30 years of age to get insights into customer perceptions and expectations. Accordingly, 80% of participants indicated that 500 meters is the maximum accepted distance to access a car2go vehicle; 55% accepted only waiting times of less than 15 min (another 40% accepted 15 to 30 minutes). Around 85% would book a more distant car for a 10 cent/km price reduction. If a car2go vehicle is not readily available, 80% listed PT as the first option, and around 30% would then rely on their own car (multiple answers possible). Habibi et al. (2017: 4) For German metropolitan areas, research results about FFCS usage primarily exist for Munich and Berlin. researched the booking data for the FFCC operator DriveNow in Berlin. The data suggest that borrows with many DriveNow bookings have continuously high demands throughout the day, week, and year-not just at isolated points in time. For Munich and Berlin, weather conditions have a short-term influence on FFCS usage whereas long-term influences on general usage patterns can be accurately predicted through socio-demographic factors such as age, household size, employment, etc. (Schmöller et al., 2015) . Again, for Munich and Berlin, Kopp et al. (2015) studied the DriveNow FFCS and compared their core-group of users (male, 25-45 years of age) to non-carsharing (NCS) users. They surveyed 109 FFCS customers and 95 NCS users over a period of one week. Their study results highlight that users of FFCS are more inter-and multimodal; additionally, their cycling share is much higher and private car use is lower compared to NCS users. Carsharing users of DriveNow are typically male between 25-45 years of age, located in dense areas with higher incomes and higher educational levels than the average, and live in households without children. About 55% of FFCS customers have no access to a car as compared to NCS users at 16%. Two out of three FFCS customers have a PT season pass at their disposal (NCS users: 56%). The average modal split on the reporting day indicated that 31% of trips by FFCS users and 51% of trips by NCS users are performed with motorized private transport. The share of CS within the modal split of FFCS users is 6%. Purposes of CS trips are mostly for leisure, shopping, and the transportation of goods. For comparison only, most SBCS users in Munich and Berlin are also 25 to 45 years of age, live similarly in rather small households (1 or 2 persons), have income and educational levels above average, and most trips are for shopping as well as for social, recreational, or personal business activities (Schmöller et al., 2015) .
Additionally, in Berlin and Munich, Giesel & Nobis (2016) investigated car ownership reduction of FFCS (DriveNow, n = 819, response rate 14%) and SBCS (Flinkster, n = 227, response rate 7%) by conducting online surveys. The examined CS services lead to a reduction of private cars between 7% (SBCS) and 15% (FFCS). For members of both systems, CS is a reason for not buying a car. However, their study also revealed a meaningful proportion of customers planning to purchase a car. For both services, the socio-demographics are quite similar, with a high proportion of men (FFCS/SBCS = 74/80%), university degrees (71/78%), one-and two-person households (68/71%), and full-time employment (71/77%). Only the proportion of students differs clearly (13/5%). Accordingly, 72% of SBCS and 43% of FFCS customers live in households without a car.
Reasons for not owning a car (multiple answers possible) are ordered by proportions within the FFCS sample: (1) "no private car needed" (~60%), (2) "costs" (~50%), (3) "carsharing is sufficient" (~40%), "limited parking spaces" (~20%), (4) "environmental protection" (~20%, compared to SBCS ~50% as the third most frequently mentioned motive), and (5) "can privately rent a car" (~10%). Becker et al. (2017) compared FFCS user groups and usage patterns with those of SBCS and a control group for the case of Basel (Switzerland). They relied on data from a random sample with net-sample sizes of 412 (FFCS), 515 (SBCS) and 553 (control group) individuals. Among many other results, they highlighted that 80% of CS members (both schemes) were employed as compared to 70% in the control group. For the case of Basel, 90% of SBCS members and 73% of FFCS members live in car-free households. They found heterogeneous trip purposes with the following ranking: (1) visit (20%), (2) shopping (14%), (3) commute/work (13%), and (4) business (8%). Airport transfer (5) is also important (7%). Other purposes are (6) goods transport (6%), (7) leisure (5%) (8) escort/drive someone (4%), (9) culture (4%), and (10) education (2%). SBCS seems to trigger a net shift from private car to PT. This impact is less clear for FFCS which in many occasions even reduces the use of PT or active modes for the case of Basel.
The literature review-with a specific focus on FFCS in German metropolitan areasindicates that insights into customer profiles and usage patterns already exist for Munich and Berlin, particularly for DriveNow. Furthermore, a recent comprehensive study of user groups and usage patterns was found for Basel in Switzerland. To the best of our knowledge, comparable information for car2go customers in Hamburg does not exist. The presented research aims to fill this gap through the use of larger sample-size surveys than have been seen in previous studies.
SURVEY DESIGN, DATA PREPARATION, AND ANALYTICAL APPROACH
Survey design and Sampling
The two surveys were part of an evaluation process using a pre-post-measurement approach. At the first stage in 2011, data about user characteristics, motivations, perceptions, travel behavior, and its framework conditions were gathered for comparing . characteristics and travel routines of early adopters at the very beginning of the implementation phase (before costumers began using the mobility service regularly). Travel diaries were obtained for a specific pre-defined reporting day. The statistical population for the first stage of this survey included all new customers of the car2go service that had been registered from March 2011 until February 2012. This survey was conducted as a full census, and all 9,891 new customers (only newsletter subscribers due to data protection laws) (reference: registration status Feb 2012) were invited and encouraged to participate via E-Mail. A second survey was conducted in 2015/2016, when the system was fully operational and widely known across the population. The population considered all registered car2go customers during the survey period. Due to the fact that more than 100,000 people had already registered, a smaller sample was drawn. At the beginning of the field work, 50 people were randomly chosen every day until mid of February 2016. Later, the daily sample size increased to 100 people per day. Overall, 27,430 customers between September 2015 and September 2016 were invited to participate at the second stage. The questionnaire was almost identical for both stages. Online questionnaires were used in both surveys for capturing all necessary information of car2go customers. Each participant received a personal access link to an online survey. Thus regulating participation to one time per individual. The data were captured anonymously with the open-source application LimeSurvey. At the first stage, the delivery of invitation letters by E-Mail was organized by car2go GmbH. depending on the amount of daily registrations in the system (full-census). The sample for the second stage was managed by an external service provider that sent out the invitation letters on a daily basis to the randomly sampled car2go customers. Anonymous surveying was guaranteed because of a strict separation of emailing and data capturing. Reminders could not be subsequently implemented because of internal data protection rules of the car2go GmbH. The use of incentives was intensively discussed before the surveys were conducted, but the Free and Hanseatic City of Hamburg, as the contracting authority, rejected this instrument for legal reasons.
Field Experiences and Data Preparation
Both stages of recruitment needed a continuously organized field control. As soon as new data appeared in the system, cases were intensively checked based on a data management concept, and implausible information for individuals as well for trips were coded into different types of missing values. The system information about received responses (date and time stamps) enabled a detailed analysis of different response patterns. The response rate is a frequently used quality criterion. It must to be noted here that such indicators are good measures to assess the potential risk of selectivities, measurement biases, and other nonresponse effects. Nonresponse itself does not necessarily mean a loss of sample quality. However, online surveys often have problems in terms of measurement issues when, for various reasons, plausible routines are not implemented. In our case, the contracting authority and car2go GmbH decided that minimizing the response burden for participants was paramount. Therefore, obligatory data entries and demanding mandatory details were not implemented into the online questionnaire.
.
Fig. 2 -Cumulative Response Rates at Individual Level Stage 1 (left) and Stage 2 (right)
At the first stage in 2011, 9,891 personalized links were sent out, and 2,264 people participated (23%). 87% of those participants (n=1,973) passed the plausibility checks at the individual level. Another 62% (n=1,229) of these individuals had sufficiently plausible information at the level of travel diaries. At the second stage, 27,430 invitation letters were send out via email, to which 3,164 people responded positively (12%). 2,567 of these persons (81%) passed the quality checks at the individual level, and 1.314 of them (51%) had sufficiently correct information for their reporting days. The average time for completely filling-in all necessary information was around 15 to 20 minutes for each stage.
The cumulative response rates are shown in Figure 2 for both Stage 1 (left) and Stage 2 (right). It is no surprise that the response rates vary both within each stage and across stages. First, new customers (early adopters) were typically a quite specific, interested, and motivated population group at the beginning of the pre-measurement wave in 2011-at a time when car2go, as a new mobility service in Hamburg, was a broadly discussed and a frequent topic in the local media. During the first year, a broader population registered with the system, the media spotlighted the service less, and the presence of car2go vehicles in the city became habitual. As a result, response rates dropped. Second, the early adopters were typically more interested in the topic in 2011 than the more heterogeneous population of customers (i.e. broader range of age) following in 2016. Presumably, customers with only low to no frequent usage may have had less motivation to participate. However, our experiences show that response rates of this range are normally quite satisfactory for online questionnaires over such a long period of time without the implementation of any reminders or incentives. After completion of data processing for Stage 2, individuals from both stages were pooled into one database (for cross-site analyses) and weighted. Two weighting procedures were introduced. To best utilize the whole sample, post-stratification was applied for age and gender for all participants with complete, reporting-date independent information at the individual level, based on population information received from car2go. 1,973 individuals (Stage 1), and 2,567 individuals (Stage 2) respectively, were able to be included into reporting-day independent analyses. The sample structure did not show remarkable selectivities for Stage 1 and therefore the range of weights was very small and span only from 0.71 to 1.37. At the second stage, selectivities were remarkably larger and the weights showed values between 0.54 and 3.37. For analyses concerning the .
Number of days with car2go usage within the recent four weeks n = 2,567 specific reporting day, it was most relevant when the persons responded to the questionnaire. The distribution of both the seasons and weekdays of the completed travel diaries influenced the values of mode choice and other typical travel patterns. Therefore, a second weighting scheme was applied for analyses concerning the predefined reporting day: The sample was weighted by using a calibration approach (iterative proportional fitting) and by minimizing the information gain as an objective function of the optimization. This step specifically used auxiliary information for gender, age, day of week, and season (month). Finally, 1,229 individuals (Stage 1) und 1,314 individuals (Stage 2) were available for reporting day specific analyses.
Analytical Approach
Meaningful user groups needed to be distinguished for analyses purposes. On that basis, user characteristics and travel patterns could be subsequently systematically analyzed. Respondents in the first wave (2011/2012) were identified as "Early Adopter 2011". First experiences with car2go already existed in most cases-around 60% of participants had already used car2go at that time at least once, but they were still not experienced users of a well-established service. At the second stage, the system was fully-implemented and widely accepted by a broader population. It is well-known in the scientific community that a large share of registered CS customers only rarely or never uses the service. Figure 3 underscores this assessment. Around 35% of customers did not use the mobility service within the last weeks (based on their reporting dates); 13% of them used the service once within that period. Both user characteristics and travel behavior might differ between low frequent users and people who are frequently in touch with the mobility service. Two groups of persons were distinguished for the Stage 2 data analyses for enabling a better understanding of such circumstances: First, values were calculated for a group called "All Customers 2016"; second, values of people with a repeated usage of car2go within the recent four weeks (at least twice a month), were calculated. This group was called "Active Users 2016" and amounted to a share of 52% of the regular customers at the second stage. Caution had to be taken for interpreting purposes, because this particular observation group was, of course, also included within the group of "All Customers 2016". User characteristics and travel behavior were, whenever possible, compared to the general population in the metropolitan area of Hamburg (in this study defined as the area covered by the regional PT operator called Hamburger Verkehrsverbund (HVV)). Fortunately, written reports of the NHTS "Mobility in Germany 2008" with an increased sample size for the Hamburg region were provided by the Free and Hanseatic city of Hamburg. The questionnaire of the car2go customer survey was widely adjusted and compatible to the NHTS. The population of the whole Hamburg region differs in parts to the structure and behavior of the inhabitants of Hamburg itself. However, these differences are estimated to be small compared to the users of the car2go supply. Therefore, an additional group was defined as "Whole Population NHTS 2008". This group contained 5,475 individuals (72.1%) living in the city of Hamburg and 2,122 residents (27.9%) from the surrounding HVV area (weighted data). Accordingly, the whole sample was dominated by the Hamburg inhabitants and appropriate for comparison purposes. These numbers were included whenever available.
RESULTS AND COMPARISON OF OBSERVATION GROUPS
This section provides a detailed analysis of the results of the pre-and post-measurement and compares the observation groups among each other as well as to the whole population. The sub-sections are structured into (1) socio-economic characteristics, (2) motivations and perceptions, (3) general travel behavior patterns, and (4) travel behavior on the reporting day. Table 2 compares the observation groups in terms of age, gender, education level, employment status, household size, income, and car access. Early Adopters 2011 were younger, more frequently male, with similar high levels of education and occupation status compared to All Customers 2016. Active Users 2016 did not differ substantially in terms of these socio-demographics. However, all these groups clearly differed from the Whole Population NHTS 2008. Customers of car2go were largely men and people between 26 and 49 years of age with full-time employment. There were only a few seniors or very young adults compared to the whole population. Hamburg's car2go customers often lived in twoperson households whereas the population as a whole was dominated by single-person households. Differences in living situations were small among the three car2go-customer groups. Larger differences existed in terms of income and car access. First, Active Users 2016 had the highest income of all four observation groups. Generally, income was much higher for car2go customers than for the whole population and correlated strongly with employment status. Also interesting to note is car access varied among the observation groups. Early Adopter 2011 and Active Users 2016 showed similar values. One out of two persons did not have access to a car. All Customers 2016 had a significantly higher car access compared to Early Adopters 2011 and Active Users 2016.
Socioeconomic Characteristics of Observation Groups
. (18-29; 30-39; 40-49) c) Persons from 14 years of age, without proxy-interviews d) Not more than 35 hours per week e) Categories slightly differ (1,500-3,000; 3,000-5,000)
Socio-Economic Characteristics
Table 2 -Socio-Economic Characteristics
Car availability was highest for the whole population compared to car2go customer groups. Interestingly, car access for the whole population was higher while income was substantially lower. The surveys also asked for the reasons why people chose to forego car ownership (multiple answers possible). Among those who stated "I do not have access to a car": around 60% responded that the costs for purchasing and operating were too high. Almost the same proportion of car2go costumers emphasized that they do not need a car. Population values were lower with 48% (purchase & operating) and 54% (I don't need a car), respectively. 45% of Early Adopters 2011 consciously decided against having a car. This number was higher for All Customers 2016 (50%) and Active Users 2016 (52%) as . well as for the Whole Population NHTS 2008 (54%). Other reasons were not specifically mentioned by car2go customers whereas 18% of the whole population also indicated "age reasons" and 17% "health reasons". The pre-post survey questionnaire also asked for the availability of PT season tickets. 52% of Early Adopters 2011 as well as 55% of both All Customers 2016 and Active Users 2016 respectively have PT season ticket at their disposal. Most of them use monthly travel passes with (37%, 2016) or without a subscription (48%, 2016). Data concerning the whole population were not available in the provided NHTS 2008 reports, but the share could typically be expected to be below these car2go-customer numbers.
Motivations and Perceptions
This section provides specific information about car2go customer motivations for registering with the car2go system as well as their expected usage of the mobility service and general perception toward transport modes. These very specific item batteries covering perceptions are not available for the whole population. Table 3 compares the results among the observation groups. Customers were asked how they became aware of the car2go service. Interestingly, the first three common answers are very similar among the observation groups (although "Visibility in the Streets" was not asked at the first stage in 2011); "Promotion" was obviously more effective at the introduction stage as well as "TV, Radio or Newspaper". By far, the most important motive for becoming a customer of car2go was "Flexibility" (multiple answers possible). This value even increased among observation groups from Early Adopters 2011 (71%) to Active Users 2016 (77%). The second most important motive was "Comfort" which span from 34% (Early Adopters 2011) to 48% (Active Users 2016), and the third, "Better Car Availability", was relevant for around 45% of customers followed by "Parking Problems", "Curiosity", "Expected Cost Savings", and "Infrequent Car Usage (own car)". Moreover, "Curiosity" only was a notable reason for Early Adopters 2011 whereas only one out of four customers mentioned this motive in 2016. "Environmental Aspects" were only mentioned as a motive by around 25% of customers. This was the smallest value of all possible motives given by the questionnaire. Customers of car2go were additionally asked to provide a personal assessment of the expected use of the mobility service. Table 3 gives remarkable insights into changes in perception of the possible trip purposes. In 2016, most people thought that they were going to perform mainly leisure trips. This value differed between Early Adopters 2011/All Users 2016 with 65% and Active Users 2016 with 72%. Early Adopters 2011 thought that they will use the service most frequently for shopping/errands (69%) whereas only 43% of All Customers 2016 and 50% of Active Users 2016, respectively, indicated this purpose. The idea of using car2go for work/education trips more than doubled between 2011 (Early Adopters) and 2016 (Active Users) up to 42%. Service trips and the transportation of goods were not of primary focus for the customers. The expected necessity for transportation has clearly decreased between 2011 and 2016. Perception towards transport modes was assessed by item batteries (6-9 items per transport mode).
. 
Motivations and Expected Usage
Table 3 -Motivation of Registration and Expected Usage
The following results are only described briefly; full information is available in Wittwer et al. (2017) . Curiously, perceptions toward transport modes did not significantly differ between Early Adopters 2011, All Customers 2016, and Active Users 2016. There were only slight variations within a range of low single-digit percentages. For this reason, it is statistically sufficient to highlight the results once, covering and referring to the whole spectrum of car2go customers. In terms of perceptions toward cars, car2go customers mentioned most that (1) "the car is mainly a mode of transport", (2) "car use is fun", and (3) "car driving means freedom and independence" (all values around 75-85%). Fewer people, around 60%, (4) "could imagine living without their own car". The same amount of customers said that (5) "the use of cars is the most comfortable option". Around 50% of persons indicated that (6) "they prefer the car versus PT, if possible". The following two statements were only relevant for one out of four people; (7) "a personal car belongs to today's life" and (8) "the car also is used for short trips". Perceptions toward bicycles were assessed with an addition nine criteria. Most car2go customers clearly (1) "like to ride a bike" and said that (2) "cycling is flexible" (around 80%). Six out of ten indicated that they (3) "use a bike for healthy moving around". Around 50% (4) "like to use a bicycle for daily trips", (5) "use bicycles because it protects the environment", and (6) "try to perform trips as much as possible by bicycle". Around one out of three individuals mentioned that the (7) "bicycle is a mode for leisure". Only about 20% indicated that (8) "bad weather conditions do not matter" and (9) "cycling is exhausting".
Six items for assessing the perception toward public transport were included into the questionnaire. Most car2go customers (80%) were (1) "satisfied with the HVV PT supply". Many customers thought (2) "time use is more effective in PT than in cars". This was the only value with statistically significant differences among customer groups across time (58% Early Adopters 2011, 63% All Customers 2016, 64% Active Users 2016). Two out of three costumers also argued that (3) "PT, as transport mode, is superior to cars in many situations (time and/or costs)". More than a half of the costumers (4) "liked to use PT" (56%), and 51% (5) "use it because of environmental protection". However, 40% of people said that (6) "they feel unwell in PT vehicles". Table 4 gives a comprehensive overview regarding general usage patterns of the transport modes bicycle, car, and PT. For this comparison, values of the Whole Population NHTS 2008 were available. The assessment of people toward their general bicycle use suggested that fewer car2go customers "never use bicycles or do not have one" than in the whole population. Variation among the three customer groups was only marginal. The general use of private or company cars was much higher for the whole population than for car2go customers. There were some slight differences between the customer groups: Active Users 2016 had less car use than All Customers 2016 and behaved similarly to Early Adopters 2011. On the other hand, car2go customers used PT more frequently than the whole population. The values for "daily or almost daily" usage almost doubled the usage within Hamburg's average population. Car2go customers rarely indicated that they never use PT.
General Travel Behavior Patterns
For the whole population, 18% of people did not use PT. At the first stage of the car2go survey, only 24% of Early Adopters 2011 could imagine using car2go for work/education trips. This value clearly increased at the second stage in 2016. 30% of All Customers 2016 and even 42% of Active Users 2016 indicated this usage purpose (see Table 3 above). Table 5 shows the assessment of car2go customers concerning the regularly used transport mode for work trips by season. The biggest differences are visible for cycling between summer and winter. One out of three customers cycled to work in the summer and only 10% in the winter season. For PT usage from summer to winter, a clear shift from cycling to PT took place. One out of three customers used PT for their trip to work in summer and around 50% in the winter season. Interestingly, the values of private car-use did not change substantially between summer and winter; the numbers were nearly at 20% for most groups. The regular use of car2go as a transport mode for work trips was very remarkable. 2% of Active Users 2016 in summer and 5% in winter indicated car2go as regularly used.
General Usage of Transport Modes
DISCUSSION AND CONCLUTION
The results of this study are very in-line with the literature and provide a comprehensive picture for several user groups (Early Adopters 2011, All Customers 2016, and Active Users 2016) of the mobility service car2go in Hamburg. Additionally, results were compared, whenever possible, to the numbers of the whole population of the metropolitan region of Hamburg (HVV area). This approach allowed for the carrying out of cross-site comparisons and the drawing of conclusions in a more general way.
Socio-economic characteristics of car2go customers are quite similar to the FFCS member profiles observed in other studies (Kopp et al., 2015 , Giesel & Nobis, 2016 , Becker et al., 2017 . Car2go customers tend to be men and mainly individuals between 26 and 49 years of age with full-time employment, high income, high levels of education, and small households (1 or 2 persons). For Hamburg, car2go customers live mostly in two-person households, whereas the whole population primarily lives in single-person households. Active Users 2016 had the highest income of all four observation groups. Car access among the observation groups was similar to the levels reported in Kopp et al. (2015) for Munich and Berlin but showed some other interesting details: Early Adopter 2011 and Active Users 2016 showed similar numbers. One out of two persons did not have access to a car. All Customers 2016 and particularly NCS users had significantly higher access to a car. For the whole population, car access is the highest.
The most important motive for Hamburg's car2go customers to register with the service is flexibility. They also mentioned comfort, better car availability, and parking problems as motives. Environmental aspects obviously do not play an important role. Reasons for not owning a car are very in-line with conclusions drawn by Giesel & Nobis (2016) for Munich and Berlin. The first two reasons which were mentioned most correspond well: "Costs" and "No Need of a Car".
In terms of perceptions towards transport modes, most car2go customers perceive the car and the bicycle as the most flexible means whereas cars provide much more comfort. Almost nine out of ten customers see cars mainly as a transport mode but many of them also mention fun, freedom, and independence. Interestingly, customers are satisfied with the PT supply and many emphasize that time use is more effective in PT than in cars. This assessment is even more apparent in 2016 than in 2011.
Customers of car2go cycle more than the population average, particularly for regular work trips in summer: Around one third of car2go customers cycles and one third uses PT to reach the workplace. Cycling clearly decreases down to around 10% in the winter season. The loss of more than 20 percentage points shifts almost completely to PT; a small shift to car2go usage (an increase of three percentage points) is also perceivable. Early Adopters 2011 and All Customers 2016 did not show substantial differences in mode use. Only Active Users 2016 chose private cars slightly less frequent.
Travel behavior at the reporting day revealed that work trips were higher for car2go customers since they were mainly all employed. However, car2go usage is mainly expected for leisure, shopping, and errands. Around 50% of all daily car2go-customer trips show one of these purposes. Nevertheless, car2go customers have significantly less leisure and shopping trips than the population average. Car use of car2go customers is remarkably lower and PT use is almost 20 percentage points higher than in the whole population. Active Users 2016 performed around 8% of their daily trips with car2go and, together with other services, up to 10% with CS. This is a comparably high number compared to previous studies.
